This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report tlie images to the 
Image Problem Mailbox. 



> 



(6) Japanese Utility Model Application Laid-open No. 63-12471 

In addition, the nut member (41) of the ball screw mechanism (40) is rotatably 
supported by the angular contact bearings (44) and (45) at peripheries of both ends of 
the nut member. Annular members (46) and (47) are respectively fixed on the outer 
peripheries of the angular contact bearings (44) and (45). On the annular members (46) 
and (47), convex spherical surfaces (46a) and (46b) having center point O on the axis of 
the rack shaft are formed so as to be sliding surfaces facing to spherical bearings (48) 
and (49) explained later. One (46) of the annular member is supported by the spherical 
bearing (48) screwed into the rack housing (7). Numeral (50) indicates a lock nut for 
fixing the spherical bearing (48). The other annular member (47) is supported by the 
spherical bearing (49) which is supported by the collar member (51) attached to the rack 
housing, so as to be able to slide in an axial direction of the rack shaft (7). A spring (52) 
is provided between stopping member (51A) of the collar (51) and the spherical bearing 
(49) so as to bias the spherical bearing (49) in the axial direction of the rack shaft (7), in 
order to eliminate rattle movements between the annular members (46), (47) and the 
spherical bearings (48), (49). The spherical bearings (48) and (49) have concave surfaces 
respectively corresponding to the sliding surfaces (46a) and (47a) of the annular 
members (46) and (47). Accordingly, the nut member (41) of the ball screw mechanism 
(40) is supported rotatably around the axis of the rack shaft (7), and is supported 
pivotably to the axis of the rack shaft (7) by the annular members (46), (47) and the 
spherical bearings (48), (49). If a shearing force generated at an engaging portion 
between a rack portion (9a) and a pinion gear (ic) of an end of the rack shaft (9) on a 
radial displacement of the rack shaft (7), or a shearing force transmitted form a steering 
wheel via a knuckle arm, a tie rod and the like, affects to the other end the rack shaft (9), 
the rack shafi; (9) can be pivoted in accordance with the other end pivot generated by the 
shearing force, because the nut member (41) of the ball screw mechanism (40) is 
supported pivotably to the rack housing (7) by the annular member (46) and the 
spherical bearing (48). The shearing force is not concentrated to balls (42) especially on 
a winding starting portion or on a winding ending portion of the winding of the ball 
screw mechanism (40), so that an elastic deformation of the balls is suppressed. As the 
result thereof, each ball can smoothly roll so as to make a smooth movement, and a 
transmission efficiency of a torque from the motor is improved. Further, a durabiUty of 
the ball screw mechanism is improved because a uniform force is applied to each ball. 
Incidentally, numerals (54) and (55) indicate collars, and numerals (56) and (57) 
indicate seahng members, which are provided for preventing an intrusion of dusts into 
the ball screw mechanism. 
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